Initial combined treatment with anticholinergics and a-blockers for men with lower urinary tract symptoms related to BPH and overactive bladder: a prospective, randomized, multi-center, double-blind, placebo-controlled study We aimed to evaluate the efficacy and safety of combination treatment using anticholinergics with a-blocker for initial treatment of both overactive bladder (OAB) and other lower urinary tract symptoms (LUTS), secondary to BPH. A 12-week, randomized, double-blind, placebo-controlled trial was conducted at four urology clinics in Korea, involving men, aged 50 years or older, with LUTS related to BPH and OAB. A total of 176 patients were randomly assigned to receive doxazosin (4 mg) plus placebo or doxazosin (4 mg) plus tolterodine SR (4 mg), once a day for 12 weeks. Changes from baseline in total International Prostate Symptom Score (IPSS), bladder diary variables, patient perception of bladder condition (PPBC), uroflowmetry, postvoid residual volume and IPSS subscores (voiding and storage) were analyzed. Of the 176 enrolled patients, 91 had doxazosin gastrointestinal therapeutic system (GITS) and placebo, and 85 had combined medication with doxazosin GITS and tolterodine SR. Compared with the doxazosin plus placebo group, the doxazosin plus tolterodine group showed significant reductions in IPSS storage subscore and improvement in the quality of life item, urgency episodes, as well as in micturition frequency at weeks 4 and 12. However, it failed to improve PPBC at week 4 as well as at week 12. Earlier intervention with anticholinergics plus a-blocker was tolerated well, including the questions about urinary retention (n ¼ 1) and dry mouth (n ¼ 2). Initial combination treatment of anticholinergics plus a-blocker showed positive results for men with LUTS related to BPH and OAB symptoms and did not increase the risk of urinary retention.
Introduction
BPH and associated lower urinary tract symptoms (LUTS) are progressive diseases that significantly affect the daily lives of sufferers. 1, 2 Overactive bladder (OAB) is a serious health problem because of its high prevalence and the burdens associated with it.
The treatment of LUTS in men is complicated by the fact that storage and voiding symptoms frequently coexist. 3 It is unclear whether storage symptoms may develop secondarily to benign prostatic obstruction (BPO) in men. 4 However, storage symptoms often occur independently of BPO and persist in many men, despite pharmacological or surgical treatment. 5 Therefore, therapies that target the prostate often fail to alleviate OAB and may not be the most appropriate therapy for men with storage LUTS. 3 If OAB can be detected early, then combination therapy can be instituted and more men can show clinical improvement sooner, with no additional adverse events.
We aimed to evaluate the efficacy and safety of combination treatment using anticholinergics plus a-blocker in initial treatment of both OAB and BPH. We hypothesized that patients, with LUTS related to BPH and OAB, who were given an initial combination treatment of anticholinergics plus a-blocker would experience greater treatment benefits, without risk of acute urinary retention (AUR) or voiding difficulty, than would men who received a placebo plus doxazosin gastrointestinal therapeutic system (GITS).
Materials and methods

Study design
This was a 12-week, randomized, double-blind, placebocontrolled study conducted in four urology centers in Korea. Before initiating this study, we obtained approval from the institutional review board and from the ethics committee of each hospital. The symptoms of BPH were observed via maximal urinary flow rate (Qmax) assessed by uroflowmetry, postvoid residual volume (PVR) assessed by ultrasound and International Prostate Symptom Score (IPSS). Prostate volume was assessed by transrectal ultrasound of the prostate and PSA was also performed. We also evaluated the initial 3-day bladder diary of all enrolled patients, using a 5-point urgency rating scale 6 and the patients perception of bladder condition (PPBC). 7 After the initial evaluation, patients were randomly assigned to receive doxazosin GITS plus placebo or doxazosin GITS plus tolterodine SR (4 mg), once a day for 12 weeks. Patients were instructed to take the medication once daily at bedtime for 12 weeks. At the second (4 weeks after medication) and third visits (12 weeks after medication), all patients completed the IPSS, PPBC, 3-day bladder diary, Qmax and PVR.
Patients
A total of 176 patients with LUTS related to BPH and OAB were enrolled in this study. Eligible patients were men with LUTS who had been initially diagnosed with BPH. Inclusion criteria were: male, age 50 years or older, total IPSS of X14 (voiding subscore X8 and storage subscore X6), IPSS quality of life (QOL) score of X3, micturition frequency (X8 micturitions per 24 h); and urgency (X1 micturitions with urgency rating 3 per 24 h); prostate volume of X20 cc by transrectal ultrasound of the prostate. Inclusion criteria also required the Qmax p15 ml s À1 and a voided volume of at least 125 ml. We did not perform an urodynamic study. Patients were excluded if they had neurogenic bladder dysfunction, confirmed prostate cancer, acute or chronic urinary retention status, acute or chronic prostatitis within the previous 3 months, PSA levels of over 10 ng ml
À1
, a history of recurrent urinary tract infection or bladder stones, previous medication history for BPH and previous surgical intervention related to BPO.
Outcomes
The primary objective was to evaluate the efficacy of initial combination treatment of anticholinergics and a-blocker over 12-week period in Korean patients with LUTS related to BPH and OAB. Primary outcome was the 12-week changes in IPSS storage subscores. Secondary outcomes were the 12-week changes in the QOL scores, IPSS total scores, urinary frequency urgency in voiding diary and the incidence of AUR. We also evaluated the changes of Qmax and PVR at baseline and at weeks 4 and 12.
Statistical analysis
The intent to treat and safety populations included all randomized patients who took one or more doses of the study drug. The sample size calculations were based on an analysis of whether the effects of tolterodine and placebo were equivalent. 8 The number of patients needed to detect equivalence with 90% power was 145. The randomization scheme was prepared by the study biostatistician, applying a blocked randomization to minimize systematic error and potential investigator bias. Treatment allocations were balanced across the two treatment groups and blinded to patients, site investigators and all study personal directly involved in conduct of this study.
All data were indicated as mean ± s.e.m., and we analyzed the data using SPSS (version 12.0, Chicago, IL, USA). The changes from baseline in total IPSS scores, IPSS subscore (voiding and storage symptoms), QOL scores, Qmax, PVR, PPBC and urgency, frequency episodes in voiding diary were analyzed using a paired Student's t-test. An independent t-test was used to compare data between the placebo and combination groups. A w 2 -test was used to determine the statistical significance of differences in adverse events between two groups. Missing data for total IPSS, IPSS subscore, PPBC and QOL item scores were handled using the last observation carried forward technique. Diary values were averaged for all available diary days, but completion of two or more days of a three-diary period was required for the data to be included in the analysis. If fewer than 2 days of the diary period were completed, postbaseline data were imputed using the last observation carried forward.
Results
Patient disposition is shown in Figure 1 , and baseline clinical characteristics are summarized in Table 1 . Of the 176 men enrolled, 91 patients had doxazosin GITS and placebo, and 85 patients had combined medication with doxazosin GITS and tolterodine SR. Overall, 49 patients were lost to follow-up and dropped out, and the remaining 127 were followed up for 12 weeks (63 in the doxazosin plus placebo group versus 64 in the doxazosin plus tolterodine group). There were no significant differences in the baseline characteristics between the two groups (Table 1) .
Patients reporting symptom improvement after medication at weeks 4 and 12 are shown in Table 2 . The mean change in total IPSS from baseline to weeks 4 and 12 was À7.1 and À6.4 points for the doxazosin plus placebo group and À5.5 and À6.3 points for the doxazosin plus tolterodine group, respectively. The mean change in IPSS storage subscore from baseline to weeks 4 and 12 was À1.7 and À1.8 for the placebo group and À3.1 and À3.2 for the doxazosin plus tolterodine group, respectively, ( Table 2 ). The mean change in IPSS QOL score from baseline to weeks 4 and 12 was À0.6 and À0.6 for the doxazosin plus placebo group and À1.0 and À1.3 for the doxazosin plus tolterodine group, respectively, ( Table 2) . In both groups, total IPSS, QOL, IPSS storage subscores were significantly improved at weeks 4 and 12 of followup. Compared with the placebo group, patients receiving anticholinergics plus a-blocker showed significant reductions in IPSS storage subscore at weeks 4 (P ¼ 0.024) and 12 (P ¼ 0.006) (Figure 2 ). IPSS QOL score in the doxazosin plus tolterodine group showed significant reductions at Initial combined treatment for men with LUTS SH Lee et al week 12 compared with the doxazosin plus placebo group (P ¼ 0.018). Urgency episodes in the voiding diary as well as micturition frequency were significantly improved in patients receiving tolterodine plus doxazosin at weeks 4 and 12 ( Figure 2) . However, the treatment failed to improve PPBC in weeks 4 and 12 in both groups.
Qmax was significantly improved in both group at weeks 4 and 12, even though there was no significant difference between the two groups (from 10.8 ml s À1 baseline to 13.9 ml s À1 at week 4 and 15.3 ml s À1 at week 12 in the doxazosin plus placebo group and from 11.1 ml s À1 at baseline to 13.9 ml s À1 at week 4 and 14.2 ml s À1 at week 12 in the doxazosin plus tolterodine group). PVR was significantly increased at week 12 in the doxazosin plus tolterodine group (from 33 cc at baseline to 36 cc at week 12) compared with the placebo group (from 34 cc at baseline to 24 cc at week 12).
There was no significant difference between the two treatment groups in the overall incidence of adverse effects (P ¼ 0.667). Earlier intervention with tolterodine plus doxazosin was tolerated well, including AUR (n ¼ 1) and dry mouth (n ¼ 2). A patient having placebo demonstrated dry mouth.
Discussion
In our study, we included male patients with both voiding and storage symptoms. Understandably, the most frequently observed LUTS in real clinical circumstances are both voiding and storage symptoms. The incidence of OAB associated with BPO is 40-75%, and because the symptoms of the two are similar and often overlap, it can be difficult to separate them diagnostically.
9,10 Both may result from pathophysiological mechanisms, such as benign prostatic enlargement, BPO, detrusor overactivity or from a combination of prostate and bladder dysfunctions. 11 It is debatable whether a distinction between male LUTS and OAB is clinically relevant and whether or not it influences treatment decisions. However, most previous clinical studies focused on either of the two symptoms. [12] [13] [14] [15] These studies provided limited information on the associated LUTS secondary to BPH in patients with storage symptoms.
Another TIMES study 16 included the more severe OAB (more than three micturitions with urgency per 24 h) than that of the International Continence Society terminology 17 or other clinical studies; 14, 18, 19 however, the clinically significant bladder outlet obstruction was excluded. Our study is important in that we included male patients with not only storage (storage subscore X6) but also voiding (voiding subscore X8) symptoms. 
Assessed for eligibility (n=261)
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Most urologists appear to give more weight, in elderly men, to voiding symptoms than to storage symptoms, and they are more concerned with the initial treatment with anticholinergics for males with storage symptoms. 20, 21 The 2010 Guidelines from the European Association of Urologists suggested that combination treatment should cautiously be prescribed in men who are suspicious of having BPO. In a clinical practice setting, many physicians are still reluctant to prescribe anticholinergics because of the concern of AUR, especially in men with voiding symptoms. However, prescribing anticholinergics to men with LUTS or even voiding symptoms was not shown to elevate the risk of AUR in previous studies, which is consistent with our results. [22] [23] [24] Our results will help encourage urologists to treat, initially, patients with concomitant voiding and storage symptoms with combined a-blocker and anticholinergic agent without fear of AUR.
We observed that initial combination treatment of anticholinergics was safe and more effective in men with concomitant voiding and storage symptoms than a-blocker monotherapy. Lee et al. 25 observed that not only total IPSS but also patient satisfaction was better in the group with combination treatment rather than a-blocker monotherapy. However, the subtle divergence in the results of the Lee et al. 25 study from those of the current trial is likely due, at least in part, to differences in study design. Both groups received active treatment Initial combined treatment for men with LUTS SH Lee et al (propiverine hydrochloride plus doxazosin GITS or doxazosin GITS only), and there was no placebocontrolled group.
We evaluated treatment efficacy of voiding symptoms via patient-reported outcomes (e.g., IPSS, bladder diary and PPBC). Several questionnaires such as the IPSS, PPBC, bladder diary, OAB-q, urgency perception scale, perception of treatment benefit, visual analog scale and ICIQ-male lower urinary track symptoms are available for the assessment of voiding symptoms. PPBC questionnaire is a single-item global questionnaire and is practical because of their brevity, ease of use and interpretation. Even though multi-item questionnaires such as OAB-q, KHQ, ICIQ-male lower urinary track symptoms provide a rich source of information on numerous domains of the patient's life, such questionnaires may be difficult to score and interpret quickly, particularly in a clinical setting. In one of these, the validated PPBC, the subjects indicated which one of six statements best described the extent of their bladderrelated problems on a six-point scale ranging from 1 (my bladder condition does not cause me any problems at all) to 6 (my bladder condition causes me many severe problems). 7, 26 However, PPBC did not show improvement during follow-up in our study in each groups, even though both the aniticholinergic and placebo groups showed improvement of total IPSS, QOL score and IPSS storage subscore and anticholinergic group showed improvement of urgency and micturition frequency in voiding diary. Matza et al. 26 reported that the PPBC should not be expected to be as reliable as multi-item scales, and recommended that it be used as a global index to complement other instruments in evaluations of treatment effectiveness. Similarly, our results suggest that PPBC is not a good tool for the evaluation of patients with LUTS related to BPH and OAB. The bladder diary is often used to qualify patients with OAB for enrollment in studies of anticholinergics. In a study analyzing the validity of a voiding diary, specifically designed to assess the OAB, the measure of urgency episodes had equal or higher interclass correlation coefficients than those for urinary frequency and incontinence episodes. 27 However, patients may be unwilling to fill up the bladder diary, considering it as a nuisance. Considering the burden of keeping a bladder diary, IPSS categorized by voiding and storage subscore might be used as an efficient tool for diagnosis and treatment follow-up in men with LUTS related to BPH and OAB.
This prospective randomized study evaluated men with both voiding and storage symptoms that had not been treated previously. It is, therefore, reflective of clinical practice, as men are usually treated empirically without invasive evaluation (e.g., urodynamic study). Nevertheless, this trial should be interpreted within the context of its limitations. First, given the short duration of this trial, an investigation on tolterodine ER plus doxazosin GITS therapy for a longer period would be required. Second, the study lacked a true non-treatment group; both treatment groups received active treatment (doxazosin GITS plus tolterodine ER or doxazosin GITS plus placebo). Third, the use of a bladder diary, which is not typically used in BPH studies, may have led to behavioral modification because of increased awareness of symptoms in both treatment groups. This may have diluted the difference between the treatment groups. 28 Furthermore, we did not perform statistical testing to evaluate the correlation between IPSS storage subscore and bladder diary or PPBC. This might weaken our support for IPSS in the diagnosis of patients with LUTS related to BPH and OAB. Finally, BPO or detrusor overactivity was not confirmed by objective parameters, such as urodynamic study or PSA. We only regarded the voiding and storage symptoms as the patient's subjective symptoms scores. This selection bias might result in the low risk of BPH progression or of BPO. Finally, patient-reported outcomes (e.g., bladder diary and PPBC) provide insights into behavioral modifications that may improve symptoms by enhancing patients' awareness of their bladder habits. Men are routinely not required to complete bladder diaries in BPH trials; therefore, the patients enrolled in our study were susceptible to the training effect of the bladder diary.
Conclusions
Initial combination treatment of anticholinergics plus a-blocker provided benefits for patients with LUTS related to BPH and OAB symptoms, and did not increase the risk of voiding difficulty and AUR. Considering the burden of keeping a bladder diary and the limitations of PPBC as an efficacy parameter, IPSS categorized by voiding and storage subscore might be used as an efficient tool for the diagnosis and treatment follow-up for patients with LUTS related to BPH and OAB.
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